have an important role in the biology of lung function as an intercellular interface in the respiratory system (12) .
Besides, exosomes control the inflammation signaling through intracellular communication and as a part of response to stress, may also play a role in the respiratory tract (13, 14) . In this short review paper, the possible role of exosomes in the pathogenesis of cystic fibrosis has been reviewed in detail.
Cystic fibrosis and pathogenesis
CF is defined as an autosomal recessive respiratory Since the early detection of the CFTR gene mutation, 1500 different mutations have been identified for CFTR. ∆F 508 is the most common type of mutation in CF patients which is due to the deletion of phenylalanine in position 508, and is found in 66% of CF patients (14) . Dehydration of airway surface liquid is the main cause of impaired cilia functioning and mucociliary clearance in CF patient, and in a way causes inhaled bacteria not to be cleared from the airways (26, 27) .
Due to lower levels of oxygen in sputum of CF patient, P. aeruginosa can be transformed from non-mucoid to mucoid state in the respiratory system (26).
CF is characterized by high concentrations of neutrophilic chemokines such as IL-8 and accumulation of neutrophils in the airway which in turn causes activation of neutrophils (17, 28) . In CF patients neutrophils shows increased levels of oxidative burst, enhanced production of elastase, increased IL-8 production and decreased levels of IL-1 in airway (29) (30) (31) (32) . Moreover, due to the induction of Besides, blocking microparticles such as exosomes may exacerbate the disease and promote immunity-enhancing induced by particles, and could be considered as a suggestive approach to treat CF diseases.
